Radiosynthesis and ex vivo evaluation of [11C]-SIB-1553A as a PET radiotracer for beta4 selective subtype nicotinic acetylcholine receptor.
[11C]-SIB-1553A ((+/-)-4-[2-((N-[11C]-methyl)-2-pyrrolidinyl)ethyl]thiophenol) was labelled with carbon-11 (t1/2=20.4 min) and evaluated in vivo as potential radiotracer for noninvasive assessment of the beta4 subunit nicotinic acetylcholine neurotransmission system with positron emission tomography (PET). The labelling precursor was obtained within five steps from N-Boc-prolinal in 45-56% overall yields. The radiosynthesis of [11C]-SIB-1553A was achieved by a selective N-[11C]-methylation in 32 min with a radiochemical purity greater than 97%, 7.5-30 GBq/micromol of specific radioactivity and 55-65% radiochemical yield (decay corrected, based on [11C]methyl iodide). The ex vivo pharmacological profile of [11C]-SIB-1553A was evaluated in rats with biodistribution studies in organs and in brain structures by autoradiography. The radiotracer uptake in the brain reached 0.49 %ID/g at 10 min and no brain radiometabolite was detected 40 min after intravenous injection. The quantification of radioactivity in various cerebral structures indicated a significantly higher radioactivity level at 15 min than at 30 min. Among the beta4 nAChR subunit-rich structures studied in the rat brain, only the thalamus at 15 and 30 min and the hippocampus at 30 min showed significantly higher uptake. Moreover, competition studies performed with SIB-1553A (15 min before the radiotracer injection) revealed only a low specific binding estimated to 7% of the total binding at 15 min and 13% at 30 min.